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Documentation: 

The risk of recurrence for Down's syndrome in a pregnancy following one previously affected 
can be estimated based on the age of the woman and the genetic abnormality, as described by 
Donnai (1988). The risk of recurrence is low if the mother is young and if the affected gestation 
showed trisomy 21. 

The essential step is to determine the chromosomal basis for the Down's syndrome in the 
affected infant: 

(1) trisomy 21 (over 95% of affected infants) 

(2) translocation, with the additional chromosome 21 attached to chromosome 21 (rare) 

(3) translocation, with the additional chromosome 21 attached another chromosome, typically 
chromosome 14. 

where: 

* In a translocation there is an additional chromosome 21 but it is attached to another 
chromosome. 

• Either parent may be a translocation carrier, so both parents need to be tested if a translocation 
is identified. 

If the case was trisomy 21, then the risk varies with the maternal age. 

(1) If the woman is 35 years of age or younger, then the risk ranges from 0.5% (Harper) to 1- 
2% (Donnai). The risk of all chromosomal abnormalities is about 1%. 

(2) For a woman under 25 years of age, this is significantly higher than the risk based on age 
alone. 

(3) For a woman older than 35, the recurrence rate approaches that determined by the woman's 
age. 
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Maternal Age 

Risk 

35 

0.39% 

36 

0.5% 

37 

0.64% 

38 

0.81% 

38 

1.04% 

40 

1.33% 

41 

1.69% 

42 

2.16% 

43 

2.74% 

44 

3.48% 

45 

4.42% 

46 

5.59% 

47 

7.04% 


from amniocentesis data, Ferguson-Smith. Br Med Bull. 1983; 355-364. 

If the case is a translocation, the risk depends on the type of translocation and the parent who is 
the carrier. 


Rate of Affected Offspring 

Mother 

Father 

translocation, to chromosome 21 

100% 

100% 

translocation, to another chromosome 

10-15% 

2-3% 
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Children with Down Syndrome (DS) account for one of every 800 births. The risk of 
chromosome disorders like DS, trisomy 13 and trisomy 18 increases with maternal age. The 
incidence of DS at birth is lower at age 20 (1/1600) than at age 35 ( 1/370), but many more 
younger women have children than older women. So most (75-80%) DS children are born to 
younger women. If a couple has a child with DS, there is usually an increased risk for a 
second affected child. 

Genetic Forms of DS 


All individuals with DS have extra chromosome 21 material. There 
are 3 genetic mechanisms for trisomy 21. The first and most 
common, is called non-disjunction, where there is an entire extra 
chromosome 21 in all cells. A chromosome study (karyotype) of 
trisomy 21 is shown in Fig. 1. 

The second is mosaic DS, where trisomy 21 cells are mixed with a second cell line, usually 
"normal" (46,XX or 46,XY). Individuals with this form of DS are frequently a bit milder in their 
presentation, depending on the proportion of normal cells. 

The third is a translocation DS, about 3-5% of the total, where part or all of chromosome 21 is 
translocated to another chromosome, usually 14. Translocation DS does not vary with age. 
Children with translocation DS are indistinguishable from individuals with the usual form of 
DS. 

Trisomy 21 

An extra whole chromosome 21 in all cells examined is found in about 92 per cent of all DS 
individuals. This is shown in Figure 1. DS is common enough that it may appear that there is 
an excess cluster or hot spot when several DS children are born in the same area, but this is 
just chance and statistical variation. 

As far as we know, there is no relationship between DS and diet, drugs, economic status, or 
life style. Some evidence suggests that it is a little more common in families with Alzheimer's 
disease in one or more older family members. 

Non-disjunction results from unequal chromosome division, usually in the mother's egg 
production. This is the form of DS that increases in incidence with increased maternal age. 

But DS is so common, it is not rare in young parents. 

If a couple has a child with DS, the risk is higher for the next pregnancy (1/100). Obviously, 
this means that the risk is 99% that the next child will NOT have DS. If the risk is already 
1/220 at birth, the risk at age 37, the risk is usually estimated as twice the risk for age. Risks 
for amniocentesis results are higher because half to three-quarters of DS fetuses die before 
birth of natural causes. 

The risk of DS does not appear increased in siblings of trisomy 21 individuals. 

Prenatal testing is always recommended for couples who are worried about a second affected 
child. But prenatal testing procedures may not be for everyone, since they are expensive and 
many parents may not want to know or act on the information. 

The testing is more than 99 per cent reliable in most genetic centers, only rarely is there a 

sampling of maternal cells, failure of cells to grow or bacterial or yeast contamination. 

Mosaic Trisomy 21 

http://www.ds-health.com/benke.htm 
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A mosaic DS child has two populations of cells, the trisomy 21 cells, and a second cell line 
usually normal. This form is 2-4 % of the DS population. The physical features may be milder 
in these individuals, particularly if there is a large proportion of normal cells. 

It was once thought that the unequal chromosome division of mosaic DS takes place early 
after fertilization, and is a defect in mitotic cell division. However, CVS studies have shown 
that a fetus with 47 (XX or XY) + 21 chromosomes can lose an extra 21 chromosome in some 
cells, providing an alternate mechanism for the mosaic result. Thus, Mosaic DS may also be 
related to maternal age. This also means that an increased recurrence risk is theoretically 
possible, and prenatal studies for subsequent pregnancies would be recommended. 

Translocation Trisomy 21 

In 3 - 4% of DS the extra chromosome 21 is permanently attached to another chromosome 
causing a translocation. "Translocation" refers to one type of rearrangement of chromosomal 
material; in DS almost all translocations are Robertsonian translocations, named for Dr. 
Roberts, an Australian chromosome expert who originally described this type of translocation. 

A Robertsonian translocation is formed when one chromosome 21 attaches to another 
Chromosome, forming a single new, chromosome. The recipient chromosome is usually 
chromosome 14 and the combination of 2 chromosomes is called a fourteen twenty one 
translocation, written t(14;21) or t(14q21q). The q refers to the long arm of a chromosome. 
Here, the long arm of 21 is attached to the long arm of 14. 

Karyotypes with a Robertsonian translocation can be balanced or 
unbalanced. Individuals who have one 21, one 14, and a t(14;21) are 
balanced: there is no extra or missing chromosomal material. Here there 
are 45 instead of the usual 46 chromosomes. The one translocation 
chromosome now carries the original 2 chromosomes. A translocation DS 
karyotype is shown in Figure 2. 

Down syndrome results when there are two chromosomes 21, one 14, and one t(14q21q) 
because this combination has 3 chromosomes 21, a trisomy 21 by a different genetic 
mechanism. Sometimes, a Robertsonian translocation is formed between a 21 and a 
chromosome other than a 14. T here are Robertsonian translocations Between I3*and 21: 15 
; an< ^ 21, and 21 and 22, T h e recurrence risks for DS for balanced carriers with these ot her 
translocations is taken to be the same as that for the t(14;21). • 

In about one-fourth of translocation DS individuals, the translocation is inherited. When it runs 
in families, the carriers are usually unaware they have a translocation because there are no 
problems for the balanced translocation carrier. Only with the birth of a DS child or DS fetus 
by miscarriage, does the couple find out one parent is a translocation carrier. 

A carrier parent can have a chromosomally normal child, or a 
child who is a balanced carrier like the parent, or a DS child. 

Curiously, the chance that such a couple will have another DS 
child depends on which parent is the carrier. When the mother is 
a balanced carrier of a t(14;21), there is about a 12% risk for 
another DS child to be born in each subsequent pregnancy. 

When the father is the carrier, the observed risk drops to about 
3% for DS. The reason for this difference in risks is not at all 
clear. A balanced translocation karyotype is shown in Figure 3. 

In about three-fourths of translocation DS neither parent is a carrier, and a mutation in the 
germ cells of one parent has caused the translocation. No one knows what causes these 
mutations. In cases of a new, or de novo, Robertsonian translocation, the risk of a couple 
producing a second DS is low, estimated to 2-3 %. There are rare instances of recurrence on 
record, and prenatal testing in subsequent pregnancies should be considered. 

One might think that translocation DS accounts for most of the cases occurring in younger 
( age-independent") mothers but the evidence shows this is not true. Translocation DS occurs 
with about equal frequency in younger and older women. 



Figure 3 
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Figure 2 



Jhereareot her rare translocations leading to D S. One is a Robertsonian tra nslocation 
between two chromosomes 21, t(21;21); this has a 1(70% risk for DS when transmitted by a 
_camei_yaient. miso rare is a non-KODertsoman translocation formed by the union of two 2Ts 
such that the translocation forms a mirror image of the normal 21. 
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Trisomy 21 


5 - Other: 


• Hematologic: 

° transient leukemoid reaction may occur 

o sometimes with a relapse as acute leukemia (lymphoblastic (ALL) or more frequently non-lymphoblastic (ANLL) leukemias; M7-ANLL 

(megakaryocytic) is particularly frequent. Watch the hypersensitivity to methotrexate. 


• Solid tumors, the risk may be lower (PMID 17009117, 23307327) than in the general population concerning: 

o neuroblastoma, 
o medulloblastoma, 
o and some digestive tract tumors . 

• Immunological: 

° tuberculine hyporeactivity; 
o immune deficiency. 


• Metabolic: 

o hyperuricemia; 

o abnormal glycemia; 

o increased TSH (frequent); hypo or hyper thyroidy. 


III. DIAGNOSIS: THE KARYOTYPE 


proves the diagnosis, allows/implicates a genetic counseling: 

recurrence risk is about 1 % if the anomaly is de novo, more if one of the parents is a translocation carrier. 
• Free and homogeneous trisomy 21 (92,5 % of cases): 

• sporadic (de novo) cases. 

• role of maternal age (see above in epidemiology). 

• recurrence risk: 1 to 2 %. 

• karyotype: 47,XY,+21 ou47,XX,+21. 

• due to meiotic non-disjunction: 

o of maternal origin: 

- 1st division: 70 % 

- 2nd division: 20 % 

o of paternal origin: 

- 1st division: 5 % 

- 2nd division: 5 % 


• Free trisomy 21 in mosaic (2,5 % of cases): 

• sporadic cases. 

• karyotype: 46, XY / 47, XY,+21 or 46, XX / 47, XX,+21. 

• post zygotic event (mitotic). 

• most often, the phenotype is typical, at times attenuated. 


• Trisomy 21 due to translocation: 


• de novo or transmitted from a parental translocation (being a balanced translocation in the parent); genetic coonseling is especially needed in the 
latter case. 

• karyotype with 46 chromosomes; the extra chromosome 21 is most often translocated with another acrocentric (groupe D: 14,13 or 15 or groupe 
G: 21 or 22) chromosome; example: 46, XY, t(14;21). 

• genet ic cou rtseling-an d-r-ecurrence ju sk: 

" -§"l(5^;21q) ett(2lq;22q) 

of maternal origin: risk= 15 % 
of paternal origin: risk = 5% 


t(21q;21 q): risk =100%: 

either —> trisomy 21 

or --> spontlWeouTiTriscarriage (monosomy 21). 


o Other: 


http://atlasgeneticsoncology.org/Educ/PolyTri21Eng.html 
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31 Weeks Pregnant - 


32 Weeks Pregnant 

33 Weeks Pregnant 

34 Weeks Pregnant 

35 Weeks Pregnant ■ 


egr tom.y*rfcac - skt - 

Pregnancy Week 31 
Pregnancy Week 32 
Pregnancy Week 33 
Pregnancy Week 34 
Pregnancy Week 35 


36 Weeks Pregnant 

37 Weeks Pregnant 

38 Weeks Pregnant 

39 Weeks Pregnant 


Pregnancy Week 36 
Pregnancy Week 37 


40 Weeks Pregnant 

41 Weeks Pregnant 

42 Weeks Pregnant 


Pregnancy Week 38 
Pregnancy Week 39 


Pregnancy Week 40 
Pregnancy Week 41 
Pregnancy Week 42 


Postpartum 

Newborn 


Toddler - Development and Toddler Care 
Home » info » Recurrence Odds - Down Syndrome 
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Newborn 


Toddler 


Share: GO®® 

Q: What is the risk of having another Down Syndrome baby? 


A: Without taking maternal age into account, the chance of having another child with Down syndrome is about 1 % in each subsequent pregnancy. Parents 
of children with translocations must have a chromosomal analysis to assess actual future risk. Translocations can be sporadic or inherited, and the 
recurrence risk for subsequent pregnancies can only be calculated when both parents have a karyotype done. The recurrence risk of Down syndrome 
depends on how the baby acquired the Down syndrome. 


if the mothei is a balanced translocation 1 carrier to another chromosome (usually 13,14, 15, 22), then the recurrence risk is about 1 in 8. 

If the father is a balanced Ua nsiocation carrier to another chromosome (usually 13,14,15,22), t hen the recurrence risk is about 1 in 40. 
k either parent is a ‘balanced translocation' carrier to chromosome 21 (21/21) then the recurrence risk is 100%, " 

If the chromosomes or both parents are OK, then tne recurrence risk is about 1% if the mother is under 40 years of age and about twice that for a 
mother who is 40 and over. [Selikowitz, M Down Syndrome: The facts, 2nd Ed., 1997, p. 177] 


Post in the BabyMed Community 

Post in our General Questions forum 
Find a discussion topic that suits you 

TOP CONTENT 
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Down Syndrome Risk Calculator - BabyMed.com 
Eye color - What Are The Odds Of An Eye Color 
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